ity of life (QoL) in patients from all countries [9] [10] [11] [12] ; (4) many patients with psoriasis are of working age, this results in work day loss, and therefore increased indirect costs (productivity losses).
In spite of the high socioeconomic signifi cance of psoriasis in the Western world, only few studies have been published assessing the disease-related costs of psoriasis, most of them deriving form Anglo-American health systems [13] [14] [15] [16] [17] [18] . Regardless of the specifi c health system, the cost-of-illness studies on psoriasis indicate considerable economic consequences [15] in countries such as Australia [16] , the USA [17] , the UK [18] and Italy [19] . As expected, the costs for psoriasis patients depend on disease severity, with higher costs in severe and relapsing cases [20] .
In Germany, only data on costs of inpatient treatment of psoriasis are available; they were estimated at € 160 million in 2001 [21] . These estimations are derived from statistical data of the German Statutory Health Insurance. However, there is still a lack of bottom-up data showing the cost of psoriasis in the general population, especially in relation to the quality of life reduction and to the severity of the disease. In order to gain such data, the present cost-of-illness study was performed including offi ce-and hospital outpatient-based dermatologists focusing on the treatment of patients with moderate to severe plaque psoriasis in Germany.
Design and Methods
The study is a retrospective cost-of-illness study with a societal cost perspective. Costs were considered from two perspectives: the main analysis presents the societal perspective that includes all costs (direct medical, direct nonmedical and indirect), regardless of who pays for the resource. A second analysis presents costs from the public payers' perspective, including costs to the statutory health insurance funds, to the nursing care insurance and to invalidity pension plans (results will be presented in a further publication).
The objective of the study was to estimate all costs related to moderate to severe plaque psoriasis. Therefore only plaque-psoriasis-specifi c resource consumption was included.
An analysis considering the perspective of public payers as well as the QoL data will be presented in a further publication.
Costs
In this study, the indirect costs related to psoriasis were registered by the patients. They consist of periods of inability to work (sick leave), periods of unemployment, occupational retraining and early retirement. For an estimation of these costs, the German Recommendations for Health Economic Evaluations [22] suggest the use of the friction cost approach. This concept takes the employment situation into consideration and estimates a productivity loss not exceeding the mean time of an unfi lled vacancy. The average duration of vacancies reported to the employment offi ces is the approximate value for the mean friction period of all vacancies in the job market. On average, it takes 3 months to fi nd a replacement for a patient or a pensioner. The productivity loss for 1 day off work was calculated as € 91.15 per day using the following formula: Mean productivity loss = gross income of employed persons/(total number of employees ! 365 days).
Direct costs were calculated in accordance with the current tariffs valid for the statutory health insurance in Germany. For inpatient costs, the individual hospital day rates were queried for the respective hospitals. The costs of pharmaceuticals were derived from the 2003 offi cial drug index and from the price list for pharmacists for self-prepared prescriptions. Costs borne by the patient were calculated using the information given in the patient's questionnaire.
The total costs include the direct and indirect costs in addition to some smaller amounts for sickness allowances to be paid by sick funds for sick leaves exceeding 6 weeks and voluntary benefi ts paid by the sick funds, e.g. co-payment for a home solarium.
Sample
The study was performed at offi ce-based dermatologists' and in dermatology outpatient departments in different regions in Germany between October 2003 and February 2004. The study centers were selected to provide a broad geographical distribution in order to ensure a representative documentation of the standard care of moderate to severe plaque psoriasis.
Assuming a response rate of 80%, seventeen study centers were asked to enroll a total of 220 patients in order to get at least 180 evaluable patients. Eligible patients were identifi ed by a review of the center's patient records. Enrollment into the study took place during the regular appointments when physicians consecutively addressed patients who met the inclusion and exclusion criteria. After giving their informed consent, the patients received several questionnaires related to disease severity information and to out-ofpocket expenses for psoriasis treatment in the previous 12 months as well as validated QoL questionnaires the same day. Patients were asked to fi ll out the questionnaires within a week and to send them to the study center in a stamped envelope. The conduct of the study did not require any additional appointments.
Data Collection
The data were collected by means of a multipart questionnaire, which contained:
(1) Physician's questionnaire: demographic data, assessment of the disease severity using the Psoriasis Area Severity Index (PASI) [23] and/or Psoriatic Body Surface Area (PBSA) [24] and Physicians Global Assessment (PGA) [25] , out-and inpatient care, remedies and therapeutic interventions, rehabilitation, pharmaceuticals, inability to work and overall assessment of therapy. The disease severity parameters were assessed the same day the patient was enrolled into the study. The information regarding the resource consumption covered the previous 12 months and was extracted from the patient's record.
(2) Patient's questionnaires: information about the severity of the disease, daily time required for skin care, past therapies, private hospital and stationary treatment sessions ('cures'), co-payments for drugs and hospitalization, costs of applied measures and remedies, duration of illness and productivity losses. For the assessment of quality of life, German versions of the questionnaires 36-Item Short-Form health survey (SF-36) [26, 27] and Dermatology Life Quality Index (DLQI) [28] were used.
Inclusion Criteria
Patients aged 18 years and more with moderate to severe plaque psoriasis defi ned as PASI score higher than 12 and/or a PBSA higher than 10% during the previous year were enrolled. All patient costs were covered by the statutory health insurance. A continuous surveillance by the center during the previous year and a detailed documentation of the patient's history were required.
The patients were stratifi ed into 3 subgroups: Subgroup A. Patients treated with other than systemic therapies.
Subgroup B. Patients treated with conventional systemic therapy e.g. methotrexate, cyclosporine, oral retinoids, PUVA/UVB, fumaric acid derivates.
Subgroup C. Patients not adequately controlled by conventional systemic therapies because they have failed to respond to, or had contraindications to, or were intolerant to at least 2 systemic therapies (high-need patients).
Each center was to select 4-7 patients per subgroup in order to attain an even distribution of patients within the groups. The subgroups were defi ned for a further differentiation of cost-of-illness and QoL data according to disease severity.
Exclusion Criteria
Patients undergoing clinical trials during the past year and patients covered by a private health insurance were excluded.
Results

Patients
One hundred eighty-four patients were enrolled in the study by 6 offi ce-based dermatologists and 8 dermatology outpatient departments. All but one patient returned the patient questionnaire. Furthermore, 2 DLQI and 6 SF-36 questionnaires were not sent back. Sixty patients were enrolled in subgroup A, 63 in subgroup B and 61 in subgroup C.
The mean age was 51.7 years (SD 13.1). half of the patients had already suffered from psoriasis longer than 40% of their lifetime.
Regarding the daily time for psoriasis care, only 6 (3.3%) patients indicated a time less than 10 min. The average time was 57.5 (SD 47.2) min per day with a minimum of 1 and a maximum of 360 min varying from 50.5 min in subgroup B to 56.8 min in subgroup A and 65.5 min in subgroup C.
Socioeconomic Findings
One h undred eighty-one patients answered the question related to their employment situation. 56.4% (n = 102/181) were employed during the 12-month observation period while 43.6% (n = 79/181) were not employed (e.g. housewives, retired, jobless). In total 19.0% (n = 15) of the patients not employed (n = 79) were out of work, 6 of them due to psoriasis. Further data showed that 3.9% (n = 7) of the patients had had to change their job because of their illness. Two among them had been retrained for a different occupation. 24.3% (n = 44/181) of patients had a 'reduction in earning capacity' (specifi c German statutory status) due to psoriasis. The mean degree of the 'reduction in earning capacity' among these patients was 51.8% (SD 22.2). 4.4% (n = 8/181) had gone into early retirement at an age between 40 and 62 years because of psoriasis.
Costs
Analysis of outpatient treatment revealed that most patients (73.1%) were treated primarily at one physician offi ce or one outpatient clinic. Merely 26.9% were treated by more than one physician. As expected, the resource consumption for outpatient care was relatively low compared to other health care costs. Overall, the mean annual outpatient costs were € 204 with € 188 for subgroup A, € 224 for subgroup B and € 199 for subgroup C ( table 3 ). The expenses were mainly incurred for consultation, phototherapy and laboratory tests.
Fifty-two patients (28.3%) were hospitalized due to their plaque psoriasis. A total of 63 admissions were documented (42 patients: 1 stay, 9 patients: 2 stays, 1 patient: 3 stays). The mean length of stay for all admissions (n = 63) was 29.8 days. The number of hospital days per patient and per year was 39.1 days on average. Patients of subgroup C (n = 24) showed the highest number of hospital days per year with a mean of 49.4 days followed by patients of subgroup B (n = 15) with 33.5 days and patients of subgroup A (n = 13) with 26.8 days.
The total costs for the stationary sector were calculated by summing up the expenses of rehabilitation, cures and hospital stays paid by the sick funds or the pension insurance institution. On average, costs of € 2,299 per year were incurred for inpatient treatment.
High-need patients (subgroup C) showed the highest costs with € 3,887 followed by patients under conventional systemic therapy (subgroup B) with € 1,822 and patients with nonsystemic therapy (subgroup A) with € 1,187 per year ( table 4 ) .
The annual medication costs related to the treatment of plaque psoriasis were calculated using the physicians' questionnaire. The average medication costs were € 2,014 in the whole study group. Subgroup B had the highest annual costs with a mean of € 3,089 followed by subgroup C (high-need patients) with € 1,860 ( Table 4 . Inpatient costs overall (n = 184) and by patient subgroup in euros per year Table 3 . Outpatient costs overall (n = 184) and by patient subgroup in euros per year therapeutic alternatives with effective drugs and correspond to the high costs for inpatient care. Subgroup A had average medication costs of € 1,042 per year. On average 4.7 different drugs per patient and year were used. The mean annual direct costs borne by the patients including co-payments, measures like private cures, solarium, naturopathic treatment, additional payments or travel costs ( fi g. 1 ) resulted in € 794 overall, varying from € 609 for subgroup A to € 770 for subgroup B and € 1,002 for subgroup C ( fi g. 2 ).
Moderate to severe psoriasis resulted in a mean annual productivity loss of € 1,310. Productivity loss ranged from € 1,048 in subgroup A to € 1,635 in subgroup C. The mean annual productivity loss for patients of subgroup B amounted to € 1,244 ( table 6 ).
A total of 57 patients (31.0%) reported inactive periods due to sick leave because of their psoriasis. On average, the duration of absence in this group was 46.4 days with a minimum of 1 and a maximum of 90 days (maximum limit in accordance with the friction cost approach). The number of days they did not work due to psoriasis rose with increasing PASI (Pearson correlation coeffi cient: 0.374; signifi cance level 0.01) and was on average between 10 days for a PASI of 12 and 29 days for a PASI of 50. Overall, the mean number of sick leave days was 14.1 days, corresponding with the results of previously published studies [11] .
Adding direct and indirect costs resulted in the total costs from the societal perspective. The total sum includes all presented cost factors in addition to some small- Table 5 . Medication costs overall (n = 184) and by patient subgroup in euros per year er components (sickness allowances, voluntary cost coverage). Clear differences between the subgroups can be seen ( table 7 ) . Overall, the mean annual total costs amounted to € 6,709. The costs for high-need patients (subgroup C) were highest with € 8,831, while patients under conventional systemic therapy (subgroup B) had a mean of € 7,149 and those under treatment but without systemic therapy incurred costs of € 4,088 ( table 7 ) . A detailed overview over the cost structure per subgroup is shown in fi gure 2 . 
Discussion
The aim of this study was to assess the cost of illness of patients with moderate to severe plaque psoriasis from a societal perspective using the friction cost approach in Germany. Approximately 25% of all psoriasis patients experience a moderate to severe form of the disease requiring systemic treatment to control their disease adequately [29] . The study was conducted before the advent of the new biologic agents [30] when the most frequently administered systemic therapies for these patients were cyclosporine, methotrexate, fumaric acid derivates and PUVA. Because of their toxicity, the use of these drugs is limited. Moreover there is a signifi cant group of patients for whom there are no effective treatment options due to ineffi cacy, poor tolerability or contraindications to conventional systemic drugs [31] . This led to heterogeneous treatment schemes e.g. systemic treatments, topical treatments and treatments for high-need patients with ineffective rotating, sequencing or combining of therapies. These nonstandardized treatment approaches have a varying economic impact on the relevant cost domains. The current study therefore analyzed the costs of patients with moderate to severe plaque psoriasis according to treatment schemes tailored to the specifi c patient's requirements and showed their implication for the different cost domains. Since only few data about the economic consequences of psoriasis in Germany are available, this study may help to clarify its fi nancial impact. It is important to consider the impact of the costs on the whole society because psoriasis is a chronic and therefore a lifelong disease which manifests at an age at which people work and therefore societal costs such as productivity losses must be considered.
The data presented here show that moderate to severe plaque psoriasis imposes a considerable economic burden on societies, public payers and on the individuals themselves with total costs ranging from € 4,088 to € 8,831 ( fi g. 2 ). In particular the social insurance systems are burdened with high direct costs of psoriasis caused by in-and outpatient care, medication and rehabilitation (about 2/3 of the overall costs) that are paid in Germany by the statutory health and pension insurances.
One of the important outcomes of this study was the fi nding that high-need patients with moderate to severe plaque psoriasis produced the highest total costs whereas they showed the highest disease activity. The main costs generated by these patients were for hospitalization for a high number of days per year. Thereby these patients also had considerable productivity losses caused by sick leaves. Nevertheless, the outpatient treatment of these patients produced notable expenses for drugs with costs of € 1,860. In addition to this impact for the whole society, the disease imposed a high fi nancial burden on the patients themselves with € 794 out-of-pocket expenses and a time-consuming daily personal care with an average time of 65.5 min.
As one would expect the costs for the medical treatment for patients treated with conventional systemic therapy were the highest. Despite systemic treatment, it was noticeable that these patients still had a mean PASI of 13.5 and PBSA of 21.2%. Altogether, the patients of subgroup B produced high total costs with € 7,149 not only caused by medication but also by considerable costs for inpatient care with € 1,822 and high out-of-pocket expenses for the patients themselves with € 770.
Patients of subgroup A reported lower treatment and indirect costs in comparison with the other patient subgroups but nevertheless notable out-of-pocket expenses with € 609 and moreover they had a high PASI (19.3) and PBSA (30.9%).
The data showed that analyzing the different treatment schemes gives more information about the economic impact related to the treatment requirements of patients. However, comparing all cost domains, it was obvious that inpatient treatment and medication are the most relevant expense factors in the conventional treatment of moderate to severe plaque psoriasis.
Although the costs of conventional treatment options are high, the patient-reported outcome is still unsatisfactory [32, 33] . In particular the treatment of high-need patients requires more attention. An improvement of this situation from the medical as well as from the economic point of view seems imperative.
Future studies should focus on how to improve the medical care of moderate to severe psoriasis in Germany from the patients' and society's perspective. This would include a better understanding of the cost-effectiveness ratios of relevant psoriasis treatments as well as of costutility ratios in terms of patients' QoL.
